now, there has been no reliable method for histochemical determination of fiber types of single skinned muscle fibers.
The major problem arises from the fact that most histochemical techniques use cross-sections of a large group of fibers and compare a given fiber with those surrounding it. This is not possible with a single skinned fiber which has been separated from a bundle to be used for mechanical analysis. A further problem is that the skinning procedure itself may alter the staining pattern.
We have developed a procedure by which multiple aoss-sections ofsingle skinned fibers can be exposed to various histochemical reactions and the staining patterns compared on the same slide to those of fro-
Introduction
It has been known for many years that animals possess different to an understanding of the functional differences between fiber types (6, 7, 25, 26, 28, 34 strip was sutured to a wood applicator stick at its "in situ" length. The biopsy specimen was removed from the horse and small strips external to the sutures were cut, oriented for cross-sectioning, and frozen in isopentane cooled with liquid nitrogen. These frozen muscle strips were stored at -80'C until sectioning in a cryostat. The biopsy specimen was then placed in a skinning solution, which also depolarizes cell membranes, containing 140 mM K, 5 mM Mg2-ATP, 4 mM EGTA, 35 mM imidazole, and propionate as the primary anion, at a pH of7.1 (34). Bundles ofabout 50 fibers were dissected from the specimen, stretched until just taut, and tied to glass capillary tubes. They were then placed in small vials containing the same solution and were kept at 4C for 24 hr. The solution was subsequently replaced with skinnii.g solution which contained 50% (v/v) glycerol and stored at -22C for 3-14 days (21) .
Dissection ofthe bundles in skinning solution without glycerol was carried out under dankfield illumination.
To prepare cross-sections of a skinned bundle, a 2-mm long piece of the bundle was removed and embedded in a gelatin medium (15% w/v in a solution containing 100 mM KCI, 1 mM MgCI2, 4 mM ATh 10 mM imidazole, and 2 mM EGTA at a pH of 7.2), quickly cooled to 4C, and then cut into a small block (37). Each block was oriented for cross-sections, frozen in isopentane cooled with liquid nitrogen, and stored at -80'C.
Single
fibers 5-7 mm long were dissected free from the bundles and cut into two segments, one 2 mm long (for SDS gel electrophoresis) and
the other approximately 3-5 mm long (for histochemistry). The segments obtained for histochemistry were embedded and stored as described above. The procedure was performed on 68 single muscle fibers (40 from the semitendinosus and 28 from the gluteus medius muscle).
Histochemistry.
Transverse sections (6 zm) of frozen muscle strips, gelatin.embedded skinned muscle bundles, and gelatin-embedded single muscle fibers were cut in a cryostat (Tissue-Tek;
Miles Labs, Naperville, IL) and placed side by side on a pre-cooled microscope slide. This procedure was used to obtain uniform conditions of histochemical reactions, and allowed a direct comparison on the same slide of the relative staining intensity between cross-sections of the frozen muscle strip, skinned bundle, and single fiber. The samples were then dried for 60 mm at room temperature and histochemical reactions for myosin Ca2 -ATPase (12) strips (a,b) , chemically skinned small bundles (c,d), and skinned single fibers (.,f, type I; g,h, type lla; l,j, type llb). (a,c,.,g,l)
Ca2-ATPase after pre-incubation at pH 4.35. (b,d,f,h,j) Ca -ATPase after pre-incubation at pH 9.4. On a typical slide there were sections of a frozen muscle strip, skinned bundle, and skinned single fiber (i.e., a,c,e or b,d,f, respectively). Fast and slow fiber types were also identifiable by differences in the mobilities of their myosin heavy chains ( Figure  4 ). When all three fiber types are co-migrated, the lower t sw slow heavy chain is easily separated from the fast fiber subtypes. There is also an indication of a slight difference in the mobility between fast fiber subtypes (lanes B and C), but this difference is too small to be used as a basic identification tool. 
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